Section 3
DATAANDDATACOLLECTION

Overview:

Improving your decision making process through the appropriate use of
data and learning to collect the right data are crucial Quality skills. By
using the tools and techniques in this section, you will be able to gather
data that will be meaningful to you and useful in your improvement
efforts.

Inside This Section:

What is Data?

Types of Data

Why We Collect Data

Five elements of Useful Data
Sampling

Stratification

Effective DataCollection Strategy
Checksheets
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What is Data?

Basically, it is the numerical facts and figures which contain the informa-
tion you will need to form conclusions or make your decisions. Data will
generally be presented in descriptive or quantitative form.

Types of Data

MEASUREMENT | | Data resulting from a physical measurement

DATA Example: Distance, time, weight, etc. (Also
(Measurements) known as Measurement or Continuous Data)
ATTRIBUTES Data resulting from a count of units possessing

DATA particular characteristics or from a count of
(Traits) the occurrences of those characteristics

themselves. (Also called Discrete Data)
Example: No. of typos per page, Good/Bad.

Why Collect Data?

= To provide a foundation to "sell" proposed solutions or other actions to
those in decision-making positions

= To serve as the basis for timely action (or appropriate non-action)

= To enable you to focus on the real reasons for problems, not just assump-
tions, symptoms, or "gut" feelings

= To communicate the situation/issues more accurately and effectively

= To allow you to methodically examine the relationship between the
occurrence of an event and its cause(s)

= To provide the basis for process control and improvement

= To form a legally valid basis for acceptance or rejection of vendor-sup-
plied items

= To justify or validate opinions or beliefs, even ones long-held or taken for
granted.
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Five Elements of Useful Data

To be most useful, your data should contain all of these essential elements:

= Data should be collected in a timely manner

= Data should be collected in a consistent manner

= Data should be related to your process or the issue being examined
= Data should be accurate

= Data should be precisely defined (definitions should be agreed-upon
by all process participants, i.e.. Supplier/Customer/Process Worker)

Sampling

Sampling is a technique used to estimate , with a statistical degree of
confidence, information concerning a process where measuring or
counting the outputs of the entire process is impractical or too expen-
sive. A collection or set of individuals, objects, or measurements whose
properties or characteristics are to be analyzed is called a "population.”
Sampling is merely "surveying" a portion of that population.

When sampling, it is crucial that a representative portion of the popula-
tion be selected. A good method for doing this is to use a RANDOM
SAMPLE. While a lot could be said here concerning random sampling,
the essential point to remember is that a sample can be described as
random if each member of the population had an equal chance of
being included in the sample.

Stratified Random Sampling is similar to regular random sampling,
except that the population or lot sampled is divided into subsections
(also called strata or layers) which should be as similar as possible. The
following will illustrate the advantage of stratified random sampling.
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Machine One ' .
Machine Two ' ‘
Machine Three () O
Machine Four ~ @ @

All good product
All good product

All bad product
All good product

7
/ —
/ -
Shaded area represents a
population or lot

Random Sample

An unstratified random sample could lead us to conclude that our
machines are producing 25% BAD product, and that we therefore need tc
perform some kind of maintenance or inspection on ALL of them.

To prevent misreading our process this way, we can utilize a stratified
random sample. Basically, it would look this way:

Machine One o0 ‘@. —— All good product
Machine Two o0 ‘@. —— All good product

Machine Three 00 O O  —— All bad product

Machine Four [ N ‘@. —— All good product
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Random Samples
represents a

population or lot )
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As you can see, a random sample comprised of one unit from each of the
four layers clearly shows that three machines are producing good
product and that only one is not. Only one machine therefore needs to
be taken off-line to inspect/perform maintenance on.

Effective Data Collection Strategy

Answering the following eight questions will allow you to develop an
effective strategy for collecting data.

WHAT DO WE WANT TO ACCOMPLISH BY COLLECTING DATA?
WHAT DATA IS NEEDED TO ACHIEVE THIS GOAL?

WHERE IN THE PROCESS SHOULD WE COLLECT DATA?

WHAT SAMPLING SCHEME SHOULD WE USE?

HOW MUCH DATA (how many samples/data points) IS NEEDED?

WHEN/HOW LONG SHOULD DATA BE COLLECTED?
HOW WILL WE RECORD THE DATA?
WHO IS RESPONSIBLE FOR COLLECTING THE DATA?

Once you have developed answers to these questions, review your data
collection plan for consistency, completeness, and the potential for
gaining commitment to your data collection effort from others involved
in the process being observed.
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CHECKSHEET

What it is:

A check sheet is a simple form you can use to collect data in an organized
manner and easily convert it into readily useful information. With a check
sheet, you can:

= Collect data with minimal effort.
= Convert raw data into useful information.

= Translate opinions of what is happening into what is actually happening.
In other words, “I think the problem is . ..” becomes “The data says the
problemis...”

How to use it;

Clearly identify what is being observed. The events being observed should
be clearly labeled. Everyone has to be looking for the same thing.

Keep the data collection process as easy as possible. Collecting data shoulc
not become a job in and of itself. Simple check marks are easiest.

Group the data. Collected data should be grouped in a way that makes the
data valuable and reliable. Similar problems must be in similar groups.

Be creative. Try to create a format that will give you the most information
with the least amount of effort.
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Tabular Check Sheet Example

Reasons for Misplaced Letters

Defuct Maps | Map7 | Maps | Towai Defacts
IO hefail e 11 11 [T 11
WIoTE City I HH | HH 1%
wiongzip code | HH | HH T | HH 21
2l S fiee sprobol 11 | 11 7
Total Drefects 17 17 14 52
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Pictorial Check Sheet v.s. Tabular Check Sheet Example

This example shows how a pictorial check sheet can give you much
more information than a tabular check sheet.

Deyect iy Tai
Scmatch HH 11 ?
chipped Faint HH HH | 11
Tal HH [
DT u]
Total A
Fen ixly oty B0 Degvars’ Tooer
e 28 Ly MG[ag)
1=
E
B i
E 1
E= 2
L i
Al
=
=
S
ad o2
E
A4 - Somioh
B — iChippad Pairnt
i -Tar
I _ Dot

Mata AT = 2 taratolrr hoodocs praxbradte. oo,
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Pictorial Check Sheet Example

During testing, the control console in a particular electronic compo-
nent experienced an unusually high failure rate in some of its black
boxes. To help analyze the failures, the managers in the program
office developed a pictorial check sheet. After 120 days of testing,
the following check sheet showed the types of failures associated
with each component.

Conteol Consode Fol tras

4 - Feibua 1o Pavser T

P _Fuilarn to Fre s Ewadlt-Ten Tt
C - Bhoat downn Dharivg Tt

I - Thrlgwowi Feibas

The managers noticed that most of the failures (18 of 24) occurred in
boxes along the center of the equipment racks, and that most of
these failures were type C, shutdown during test. An inspection of
the facility revealed that a heating duct ran directly behind these
boxes, and the resulting high temperatures caused the equipment to
overheat and fail.
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